The nervous systems of cnidarians, pre-bilaterian animals that diverged close to the base of the metazoan radiation, are structurally simple and thus have great potential to reveal fundamental principles of neural circuits. Unfortunately, cnidarians have thus far been relatively intractable to electrophysiological and genetic techniques and consequently have been largely passed over by neurobiologists. However, recent advances in molecular and imaging methods are fueling a renaissance of interest in and research into cnidarians nervous systems. Here, we review current knowledge on the nervous systems of cnidarian species and propose that researchers should seize this opportunity and undertake the study of members of this phylum as strategic experimental systems with great basic and translational relevance for neuroscience.
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The Power of a Comparative Approach to Understand Neural Circuits
Since the time of Cajal, comparative approaches have been powerful tools in neuroscience [1] . However, in contrast to Cajal and Sherrington's 'neuron doctrine', which established that the individual neuron is the functional unit of the nervous system [2], modern neuroscience is now focused on understanding entire neural circuits, as they may have multicellular responsible for emergent functional properties [3] . With the advent of innovative methods, researchers expect to record and manipulate entire neural circuits. This could generate a dynamic picture that will reveal, perhaps for the first time in depth, how complex neural circuits generate behavior and internal functional states.
The immense complexity of the human brain, consisting of a hundred billion neurons of a yet unknown number of different types, with each neuron able to connect to tens of thousands of other neurons, makes a holistic understanding of how the system works, or how neuronal circuits work on a scale of the entire nervous system of an organism, extremely challenging. Therefore, there is a need to study alternative models with smaller and simpler nervous systems.
Examples of the strength of this comparative approach in neuroscience in the 20th century include the use of invertebrate models, such as the marine mollusc Aplysia californica, to elucidate mechanisms of neural function that specifically mediate habituation, sensitization, and forms of associative learning [4] . The large neurons of Aplysia allowed the detailed examination of neuronal architecture, physiology, and control of behaviors at the level of single well-characterized cells and defined signaling pathways. Other classical examples of breakthroughs that were made possible by using a comparative approach include the understanding Trends Accumulating genomic data strongly support the position of Cnidaria as the sister clade to Bilateria. The emergence of a simple nerve net together with biological, structural and functional diversity within this taxonomic group make cnidarians highly informative for comparative approaches.
Recently sequenced genomes and transcriptomes provide insights into the molecular complexity of cnidarian nerve nets. The diversity of synaptic proteins, small neurotransmitters, neuropeptides, and their processing machinery and receptors, is comparable with that of chordates.
Recent advances in imaging and gene manipulation techniques make cnidarians now amenable to functional analysis addressing molecular, behavioral and evolutionary questions.
Accumulating evidences point to multiple roles of the simple nervous systems. Emerging evidence points to functions of nervous systems beyond simple sensory and motor coordination.
